PREFACE TO FIRST EDITION

THE first part of the following volume originated from a
series of University lectures which I once promised to deliver.
This part can, to a certain extent, be considered as an intro-
duction to my work on "Theory and Calculation of Alternating
Current Phenomena," leading up very gradually from the ordi-
nary sine wave representation of the alternating current to the
graphical representation by polar coordinates, from there to
rectangular components of polar vectors, and ultimately to the
symbolic representation by the complex, quantity. The present
work is, however, broader in its scope, in so far as it comprises
the fundamental principles not only of alternating, but also of
direct currents.

The second part is a series of monographs of the more impor-
tant electrical apparatus, alternating as well as direct current.
It is, in a certain respect, supplementary to " Alternating Current
Phenomena." While in the latter work I have presented the
general principles of alternating current phenomena, in the pres-
ent volume I intended to give a specific discussion of the par-
ticular features of individual apparatus. In consequence thereof,
this part of the book is somewhat less theoretical, and more
descriptive, my intention being to present the most important
electrical apparatus in all their characteristic features as regard
to external and internal structure, action under normal and ab-
normal conditions, individually and in connection with other ap-
paratus, etc.

I have restricted the work to those apparatus which experi-
ence has shown as of practical importance, and give only those
theories and methods which an extended experience in tHe de-
sign and operation has shown as of practical utility. I con-
sider this the more desirable as, especially of late years, electri-
cal literature has been haunted by so many theories (for instance
of the induction machine) which are incorrect, or too compli-
cated for use, or valueless in practical application. In the class
last mentioned are most of the graphical methods, which, while
they may give an approximate insight in the inter-relation of